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(54) Servovalves 

(57) A servovalve comprising a spool 
13 which is slidable within a normal 
range within a bore 12 in the valve 
body 1 1 in response to differential 
fluid pressure acting on the ends of 
the spool, means 25 to bias the 
spool to one end of the bore and 
electro-mechanical control means to 
control the position of the spool in 
the body and thereby provide a 
variable fluid output which is 
proportional to the electical signal 
supplied to the control means, 
wherein in the event of a failure of 
supply of fluid pressure, the spool is 
urged by the bias means to a 
predetermined failure position 
beyond the normal range of the 
spool. 
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SPECIFICATION 
Servovalves 

5 This invention relates to servovalves and in 
particular those of the type known L «f J 
nozzle servovalves as fla PP er - 

vafveTo^hl! kn ? W " Which com P"se a 

of pressurised fluid, at least one output pon 
to connect the bore to pressure responsive 
actuator means, a spool having two dis^ -nH 

15 IT* a " d bei " 9 ax,a "V movap '° wtthinThe 
15 bore in response to differential 

acting on the distal S^^J^^SSST 
and electro-mechanical means to control ?h a 
SnThf h thS SP °°' Withi " 8 "orm^ range 

It is a disadvantage of such servovalves 
p™» u , s respond. J£Z% '~ *• 

be performed by the valve itself 

acls and 8 ^' " SP ° 01 havin 9 tw ° S end 
faces and being ax.ally movable within the 

act naVn^ P ° nSe W diffe ™« a ' fluid preislre 
acnng on the two distal end faces of the 

ZZlT 9 : Withi " ,he boro to P p °ovTde a 

50 is a p rop e o ^ d n a ? U t t o P VT f 6 ™"" *"« 
to the electro n!« * e 'e«r.cal signal supplied 

wherein In ,Kr eChan ' Cal contro1 mean *. 

S pressure f rlmt h ° f 3 fa " U8 °' SUPp,y °' 
urged rS b v ^« H e S ° UrCe ' the spo °' is 
55 mined Se po£on "T! l ° 3 predeter ' 
range of the spool the n0rma ' 

feraWy e i e se r r!"o rn0Cha^iCa, COntro » ™ a ™ » Pre- 

St a resifcew^ 3,S ° hava a » acha <* 
a flange on ^iS^J^S^ ]° ° n ° a °° 
mation regarding thTsoot. by re,ay ,n,or - 
bore bac,?to S co e nt S rrm 8 P a 0 n r° n "» 
65 Preferably the feedback member, conveni- 
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70 spool must be 23 for eSmnil ^ ,he 

mol 9e H°K n ^ SP °°'' tfa r t e th a e m s P poo a Sfc 
moved beyond its normal range 

75 spool or alttm.,iv. ly a moclwS.1 o«s» ?, . 

su „„„ M s ',rS. n 

case an .lartri^i sprm 9 m «ans in which 

oHeL t f rnat ! Ve,V ' the fla PP er ma V be physicallv 
offset in the direction to cause the sdooI 7l 
be moved by fluid pressure against the a«°on 
of the spring means in which case no eleSri 
95 to a 38 S ' 9nal is required to bring the spo^ 

maLVto 6 ^ 1 ^ invention - ^ference is now 
»TJ * ac companying drawings in whicl? 

100 throuoh % « 3 Schematic cross-section 
lhr ough a servovalve of the invention, 

to^f T , but show 9 " 13 '* 0 Cross - sa «ion similar 
b°eyond Its^^e SP °°' 3 P ° S,ti °" 

105 ;£S- a '=^ 

1 10 With reference to Fias 1 «no o .k 

3 — bod V 3 11 dS^rboreTi 
2 The w I 3 S k P °°' 13 S,idable '" the bore 
po^rts 14 , r, b ° dy 11 has a P a " of inle, 
115 to a so 4 r'J of C ° nneCt the bore 12 in "se 

th°re a e S p°o U as e 5 ^"S"? JSf ( " 0t H show "»- 
to a res«r««i, /' u t0 a,,ow f,u,d to ret "rn 
source of °«c 0t ^° Wn) ass °ciated with the 

pons 1? P 0 IT, S o ed f ' Uid and three supp,y 
120 usi to .nS. connect the bore 12 in 
i^u use to a pressure responsive actuator means 

24 of the spool 13 will abut 
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supplied to the two distal end faces 23. 24. 
The fluid pressure is supplied from source of 
fluid at pressure to each of the end faces 23, 
24 through respective control ports 27. 28, 
5 each of which has a restrictor 29, 30 fitted in 
it to reduce the flow of fluid and is connected 
to a nozzle 31,32 forming part of an electro- 
mechanical control means. 
The electro-mechanical control means further 
10 comprises an electric servo-motor 33, a flap- 
per 34 for cooperation with the nozzles 3 1 , 
32 and a resilient feedback member 35 having 
a part-spherical end 36 for cooperation with 
one face of a flange 37 on the spool 13. 
15 If desired, the servo-motor 33 can be tilted 
relative to the longitudinal axis of the bore 12 
in the manner shown in Fig. 3 thereby 
bringing the flapper 34 closer to the nozzle 32 
than to the nozzle 31 when no electrical signal 
20 is supplied to the servo-motor 33. 

In using the servovalve, when no electrical 
power or fluid pressure is supplied the spool 
13 is in the position shown in Fig. 2 due to 
the effect of the spring 25. However, in the 
25 case of the embodiment shown in Fig. 3, 
when fluid pressure is supplied to the servo- 
valve, the spool 13 will remain against the 
end stop 26 because of the offset of the flap- 
per 34 which increases the pressure supplied 
30 through the port 28 relative to the pressure 
supplied through the port 27. To bring the 
spool 13 back into the normal range it is 
necessary to apply an electrical bias signal to 
the servo-motor 33 to move the flapper 34 to 
35 a position in which the fluid pressure supplied 
to the port 27 balances the fluid pressure 
supplied to the port 28 plus the force gener- 
ated by the spring 25. 
Once this has been effected, operation of 
40 the servovalve is the same as with any other 
flapper-nozzle servovalve of this type, i.e. a 
small variation in the applied signal to the 
servo-motor 33 will produce a proportional 
variation in the fluid pressure output from the 
45 servovalve. 

In the event of a loss of fluid pressure the 
spool 13 will be urged rapidly by the spring 
25 to a predetermined failure position beyond 
the normal range of movement of the spool 
50 13 (as shown in Fig. 2). In this failure position 
the feedback member 35 will become disen- 
gaged from the flange 37 and so all propor- 
tional contact is lost. 
With the spool 13 in this failure position, 
55 the actuator means 22 is left in a floating 
condition, the supply ports 19 and 20 coop- 
erating with the return ports 16 and 17. 

Similarly, if there is a failure of the control 
signal supplied to the servo-motor 33 the flap- 
60 per 34 will return to the position shown in 
Fig. 3 and the resulting increase in pressure in 
the control port 28 will drive spool member 
13 to the left until it contacts the end stop 
26. With the spool member 13 in this posi- 
65 tion the actuator means 22 is again left in a 



floating condition. 

Irrespective of the mode of failure of the 
servovalve, therefore, the actuator means 22 
is always rapidly restored to a safe condition. 
70 In the embodiment shown in Fig. 4, the only 
significant difference of construction is that 
the servo-motor 33 is tilted in the opposite 
direction to that shown in Fig. 3, thereby 
bringing the flapper 34 towards the nozzle 31. 
75 In using this serovalve, when no electrical 
power or fluid pressure is supplied to the ser- 
vovalve the spool 13 takes up a position 
abutting the end stop 26 due to the effect of 
the spring 25. However, when a supply of 
80 fluid pressure is connected to the servovalve, 
the spool 13 will move to a normal position 
as the offset in the flapper 34 raises the fluid 
pressure in the port 27 sufficiently to balance 
the combined effect of the spring 25 and the 
85 pressure supplied to the port 28. 

Standard servovalve operation then applies 
except that in the event of a fluid pressure 
failure the spool 13 will be driven to the left 
by the spring 25 until it contacts the end stop 
90 26, in which position the actuator means 22 
is left in a floating condition and the ports 19 
and 20 cooperate with the ports 16 and 17. 

The ports of servovalves of the invention 
can in general be designed so that, in a failed 
95 mode, the actuator means is locked by 

trapped fluid pressure in a predetermined posi- 
tion. Preferably, the ports will be designed so 
that, even if the supply of fluid pressure 
should fail in such a manner as to urge the 
100 spool member against the spring, the pressure 
responsive actuator means will be left in a 
floating or locked condition. 

As an alternative to the embodiments de- 
scribed above, the displacement of the flapper 
105 towards one or other of the nozzles may be 
achieved by rectilinearly displacing the servo- 
motor relative to the nozzles rather than tilting 
it. Equally, the displacement of the flapper to- 
wards one or other of the nozzles may be 
1 10 achieved by magnetically biassing the armature 
of the servo-motor. 

The spool may also be moved into said fail- 
ure position by means of a greater than nor- 
mal electrical signal applied to the servo-motor 
115 to move the flapper in a direction to increase 
the fluid pressure to the right-hand side (as 
shown in the drawings) of the spool member. 

CLAIMS ' 

120 1. A servovalve comprising a body having 
a bore therein, at least one supply port for 
connecting the bore to a source of pressur- 
ised fluid, at least one output port for con- 
necting the bore to a pressure responsive ac- 

125 tuator means, a spool having two distal end 
faces and being axially movable within the 
bore in response to differential fluid pressure 
acting on the two distal end faces of the 
spool from the source of pressurised fluid. 

130 means to bias the spool towards one end of 
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the bore and electro-mechanical means to 
control the position of the spool within a nor- 
mal range within the bore to provide a vari- 
able fluid output from the servovalve that is 
5 proportional to the electrical signal supplied to 
the electro-mechanical control means, wherein, 
in the event of a failure of supply of fluid 
pressure from the source, the spool is urged 
rapidly by the bias means to a predetermined 
10 failure position beyond the normal range of 
the spool. 

2. A servovalve according to claim 1 in 
which the electro-mechanical control means is 
a servo-motor driving a flapper for cooperation 

15 with one or other of a pair of nozzles. 

3. A servovalve according to claim 1 or 
claim 2 in which the bias means is a spring 
acting on a distal end face of the spool. 

4. A servovalve according to claim 1 or 
20 claim 2 in which the bias means is a mechani- 
cal offset of a servo-motor/flapper arrange- 
ment. 

5. A servovalve according to any one of 
claims 2 to 4 in which the flapper has at- 

25 tached thereto a resilient feedback member to 
engage a flange on the spool. 

6. A servovalve according to claim 1 sub- 
stantially as herein described with reference to 
any one of Figs. 1 to 4 inclusive. 
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